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Abstract
Background In Ghana and most developing countries
there has been no standardized study of reduction mam-
maplasty (RM) in patients with symptomatic macromastia
(SM), despite its debilitating effects. This study aimed to
analyze the physical and psychological effects associated
with female patients who underwent reduction mamma-
plasty and to develop a guideline for plastic surgeons in
developing countries to know the most important signs and
symptoms to consider in SM patients.
Methods From 2003 to 2009, all females with SM who
visited Komfo Anokye Teaching Hospital (KATH) in
Kumasi, Ghana, for RM were given a questionnaire
designed to evaluate SM-related physical and psychologi-
cal effects. These patients were then provided the same
questionnaire at their ﬁnal visit 5 months postoperatively
to assess the effects of RM on SM.
Results Sixty-three patients who underwent RM were
evaluated, with a mean age of 28.5 years. Twenty-seven
(42.9%) patients reported that their macromastia started
during puberty, with 3 (4.8%) patients associating the onset
with pregnancy. Thirty (47.6%) patients reported having
SM for more than 10 years. Multiple regression analysis
revealed upper- and lower-back pain (p = 0.0005), painful
bra strap grooves (p = 0.0041), teasing (p = 0.01), and
poor self-image (p = 0.021) to be signiﬁcant factors for
which patients underwent RM. Postoperatively, most of the
patients’ physical symptoms resolved, while 2 (3.2%)
patients complained of residual psychological effects.
Conclusion RM offers substantial symptomatic relief for
patients with SM and results in signiﬁcant improvement in
the patient’s quality of life. This study conclusively dem-
onstrates that, upper- and lower-back pain, painful bra strap
grooves, teasing, and poor self-image should be considered
by plastic surgeons before deciding which SM patient to
treat when confronted with numerous SM patients.
Keywords Symptomatic macromastia  Female breast
hypertrophy  Reduction mammaplasty  Macromastia-
associated symptoms
Introduction
Female breast hypertrophy, or macromastia, is the devel-
opment of abnormally large breasts. This condition can
cause signiﬁcant clinical manifestations when the exces-
sive breast weight adversely affects the supporting struc-
tures of the shoulders, neck, and trunk. Symptomatic
macromastia (SM) is distinguished from large, normal
breasts by the presence of persistent pain and resultant
physical signs. This condition and its associated clinical
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maplasty (RM) using Wise’s, Skoog’s, Stro ¨mbeck’s, or
Regnault’s technique or the nipple-areola transplantation
technique [1]. Women who suffer from macromastia also
frequently present to the plastic surgeon with heightened
body image dissatisfaction and maladaptive behavioral
changes in response to their breast size and shape.
Numerous investigations have demonstrated improve-
ment in physical and psychological symptoms after RM [2–
5]. However, none of these studies used well-validated,
standardized measures in Ghana or in other developing
countries. Agbenorku et al. [6] reported that 28 out of 70
patients (40%) with breast developmental anomalies had
SM in Sogakope, Ghana in 2010. Other studies from Komfo
Anokye Teaching Hospital (KATH) revealed an increase in
the number of patients presenting with symptomatic mac-
romastia in the plastic surgery unit of KATH [7–9].
Recognition of SM as a morbid condition has increased
in recent decades due to earlier physical development and
higher susceptibility to circulating progesterone and
estrogen. This early recognition may be due to several
factors, including improved access to medical care,
increased patient awareness, and acceptance by the medical
profession of unique issues pertaining to women’s health.
Reduction mammaplasty is one of the most frequently
performed operations on the female breast. Puosson and
Verchere [1, 10] ﬁrst described a surgical procedure to
reduce breast size but it was not adopted into practice until
the 1920s [3, 11]. Today, RM is a routine procedure for
which several techniques have been described. Research in
the ﬁeld of RM has focused primarily on the various types
of surgical techniques [2, 4–6] rather than on outcomes
related to these techniques. Only recently have studies
considered the physical and psychosocial implications of
RM for SM [1, 4, 10–20]. Efforts to validate objectively the
medical necessity for RM have been difﬁcult given that
physical and psychosocial morbidity in breast hypertrophy
can be very subjective. The physical signs and symptoms
noted by patients with macromastia include headache,
shoulder pain, upper- and lower-back pain, intertrigo, and
shoulder (bra strap) grooving. Psychosocial effects include
difﬁculty in participating in sports, difﬁculty ﬁnding
clothes to ﬁt, teasing, and poor self-image.
Most of the previous studies that discuss RM have been
retrospective in design, using surveys or chart reviews as
information sources. One prospective study by Gonzalez
et al. [4] compared the physical symptoms of 39 women
undergoing RM with those of a control group of women
with ‘‘small breasts.’’ After surgery, their physical symp-
toms were statistically signiﬁcant or less than the levels in
the control group.
This study is an analysis of the physical and psycho-
logical symptoms associated with female patients who
underwent RM at KATH in Kumasi, Ghana, so as to
establish a guideline for plastic surgeons in similar situa-
tions in developing countries to enable them to identify
patients with ease when confronted with numerous SM
patients.
Materials and Methods
Treatment Center
The Reconstructive Plastic Surgery & Burns Unit is one of
the units of the Surgery Directorate in KATH. The unit has
three surgeons. KATH is the second-largest hospital in
Ghana, a country of an estimated 26 million people, and the
only tertiary health institution in the middle belt of the
country. It is the main referral hospital for 16 million
people in the Ashanti, Brong Ahafo, Northern, Upper East,
and Upper West regions. It is accredited for postgraduate
training in various surgical and medical disciplines by the
West African College of Surgeons, West African College
of Physicians, and the Ghana College of Physicians and
Surgeons.
Surgical Procedure
A bilateral reduction mammaplasty using the nipple-areola
reposition technique, which aims to preserve the nipples
and some areolar tissue to retain sensibility and future
breastfeeding, was performed [9]. A modiﬁed superior
pedicle (Pitanguy method) was used, thus preserving the
normal embryologic relationship between the skin and the
underlying gland, the nipple-areola complex, on a trans-
verse superior dermoglandular pedicle. A standard Wise
pattern marking was drawn with the patient in the standing
position. After deepithelialization, the glandular paren-
chyma was resected in an inverted keel form. With the
resection, two pillars were created (medial and lateral),
which when approximated allowed a mild tension closure
of the breast around the superior pedicle. In ﬁve cases of
gigantic breasts, the nipple-areola complex was harvested
and grafted at the predetermined desired site of the breast
mound. The distance from the sternal notch to the new
nipple position was 21 cm. No blood transfusion was
needed. Suction drains were used in all patients and then
removed later at an average of 6 days.
Data Collection
The patients for this descriptive study signed an informed
consent form and ethical clearance was approved by the
KATH Ethics Committee. Breast measurements were taken
and recorded before surgery. All patients were given a
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physical and psychological effects. The questionnaire had
three sections: demographic, physical, and psychological
effects. The physical section contained a list of physical
signs and symptoms noted by patients with macromastia,
while the psychosocial effects section included conditions
such as difﬁculty in participating in sports, difﬁculty ﬁnd-
ing clothes to ﬁt, teasing, and poor self-image. The patients
were then provided the same questionnaire at their ﬁnal
monthly follow-up visit 5 months after the surgery. Pre-
and postoperative photographs of the patients were taken
(Figs. 1, 2).
Statistical Analysis Methods
Statistical analysis to determine the physical and psycho-
logical factors inﬂuencing SM patients to undergo RM was
performed using the analytical tool multiple regressions
from SPSS ver. 18.0 (SPSS, Inc., Chicago, IL, USA). The
beta (standardized regression coefﬁcients) and signiﬁcance
level (p) were the parameters needed for such analysis. The
beta value is a measure of how strongly each predictor
demographic variable inﬂuences the criterion variable. The
beta is measured in units of standard deviation while
p determines which variable is important for the study.
Study Design
This prospective cohort study was designed such that signs
and symptoms of SM patients who visited the Recon-
structive Plastic Surgery & Burns Unit of KATH from
2003 to 2009 were recorded before and after the RM.
Monthly follow-up visits were also included in the study so
as to capture any other complaints of the patients. The age
of patients ranged between 15 and 55 years. Patients were
included in study if they had reported SM at our unit during
the study period and had agreed to have RM at our unit.
Patients were excluded from the study if they had SM but
had reported to a different unit of KATH, would not give
written consent for the study, were discharged against
medical advice during admission, and could not visit the
Reconstructive Plastic Surgery & Burns Unit for follow-up
for at least 5 months.
Fig. 1 A 25-year-old breast hypertrophy patient. a Preoperative
view, b after 9 months
Fig. 2 A 45-year-old breast hypertrophy patient. a Preoperative
view, b after 9 months
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A total of 63 patients underwent reduction mammaplasty
and were evaluated over the course of 6 years. Ages ranged
from 15 to 54 years, with a mean age of 28.5 years
(Fig. 3). The majority (47.6%, n = 30) of the patients had
a tertiary form of education, while 38.1% (n = 24) and
14.3% (n = 9) had secondary and basic education,
respectively. The amount of the breast tissue removed
during surgery ranged from 2 to 8 kg (mean = 5.8 kg).
Most (42.9%, n = 27) patients reported that SM started
during puberty, with a few (4.8%, n = 3) patients associ-
ating the onset with pregnancy (Fig. 4). Psychological
distresses outnumbered physical signs and symptoms, with
difﬁculty ﬁnding clothes to ﬁt being the second most
common discomforting psychological factor reported after
poor self-image (Table 1). Postoperative patient responses
showed signiﬁcant relief from both physical and psycho-
logical distresses. The follow-up period lasted 5 months for
the study, although some patients still visited the facility
after that period. Few physical symptoms of SM were
reported, while 2 (3.2%) patients complained of psycho-
logical effects such as poor self-image (Table 1).
Preoperatively, 28.6% (n = 18), 38.1% (n = 24),
23.8% (n = 15), and 9.5% (n = 6) of the patients com-
plained of one, two, three, and more than three SM-related
symptoms, respectively. In terms of duration of symptoms,
47.6% (n = 30) reported to have lived with SM for more
than 10 years, while the remainder of the patients (52.4%,
n = 33) lived with it for less than 10 years (Fig. 5).
Results of the analysis show that predictor variables
such as back pain (upper and lower), painful bra strap
grooves, and psychological distress (teasing, poor self-
image) had a greater impact on the criterion variable
(Table 2). There was no signiﬁcance associated with the
number of symptoms (p[0.05), as shown in Table 3.
Discussion
Several studies have already demonstrated the beneﬁcial
effects of breast reduction on symptom relief and health-
related quality of life in the Western world [4, 12–21],
Fig. 3 Age distribution of breast hypertrophy patients
Fig. 4 Onset of breast hypertrophy among patients
Table 1 Percentage frequency of physical and psychological effects
on patients (N = 63)
Preoperative
frequency
(%)
Postoperative
frequency
(%)
Physical sign/symptom
Headache 17.5 3.2
Neck pain 50.8 0.0
Shoulder pain 41.3 0.0
Upper/lower-back pain 100.0 0.0
Shoulder grooving 87.3 1.6
Pain/numbness in hands 19.1 1.6
Breast pain 22.2 1.6
Intertrigo 14.3 0.0
Psychological distress
Difﬁculty in participating in sports 68.3 1.6
Difﬁculty ﬁnding clothes to ﬁt 96.8 0.0
Teasing 98.8 0.0
Poor self-image 100.0 3.2
Fig. 5 Duration of breast hypertrophy reported by patients
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breast reduction surgery. With respect to the contemporary
debate on ﬁnancial restraints in developed countries [21–
24], RM for symptomatic macromastia in Ghana is covered
by the National Health Insurance Scheme (NHIS). Never-
theless, patients with symptomatic macromastia in Ghana
ﬁnd it difﬁcult to obtain health care due to long waiting
lists and the paucity of plastic surgeons. Also, plastic sur-
gery is done only in KATH and Korle-Bu Teaching Hos-
pital, hence access to these facilities is difﬁcult. Despite the
high prevalence of symptomatic macromastia in Ghana [6–
9], there has been no standard study on the effect of RM in
patients with SM and quality-of-life factors. This study is
an analysis of the physical and psychological symptoms
associated with female patients who underwent RM at
KATH so as to establish a guideline for plastic surgeons in
similar situations, especially in developing countries; to
identify which SM patients need immediate attention.
Agbenorku et al. [6–9] previously reported macromastia
in the southern (Sokagope in 2010) and central (KATH in
2007, 2006, and 2001) parts of Ghana, with the age of
patients ranging from 12 to 30 years. The mean age of
patients in our study was 28.5 years and Figs. 1 and 2 show
photos of patients with SM. Results of this study revealed
that 47.6% of the patients suffered with SM for more than
10 years. The studies of Davis et al. [13] and Goin et al. [4,
15] also reveal the physical trauma that SM patients go
through, and its psychological effect. Throughout their
formal education, these females would be teased by others
and eventually develop a negative self-image, which
postoperatively prevailed for some. Delays in the treatment
of SM may be associated with many factors, including
ignorance that SM can be surgically treated, superstition
that people with SM have been cursed by gods or super-
natural forces, public shyness including the hospital, and
long waiting lists to be seen by a plastic surgeon.
A comparison of the pre- and postoperative symptoms
of SM patients reveals a few physical complications
endured after surgical treatment. Although some patients
still afﬁrm having psychological distress postoperatively,
the general outcome of the surgeries was satisfactory to
both patient and surgeon. Studies demonstrate that women
seeking breast reduction have a similar preoperative
symptom burden across a wide range of breast sizes. Fur-
thermore, Spector and Karp [23, 24] reported that the
symptomatic improvement derived from RM is not sig-
niﬁcantly different among women with different breast
sizes. The ﬁndings of our study corroborate the fact that
RM plays a signiﬁcant role in the relief of pain and psy-
chological distress of SM patients, irrespective of available
resources, technology, and country.
Multiple regression analysis of the symptomatic burden
reveals that upper- and lower-back pain (p = 0.0005),
painful bra strap grooves (p = 0.0041), teasing (p = 0.01),
and poor self-image (p = 0.021) are signiﬁcant factors for
patients undergoing RM. However, no signiﬁcant level was
shown to be associated with the number of symptoms
reported by a patient (p[0.05). Also, Spector et al. [23]
showed that RM resulted in signiﬁcant improvement in all
SM and quality-of-life factors analyzed (p\0.000001).
There were no signiﬁcant differences (p[0.05) in pre- and
postoperative macromastia-related symptoms with the
exception of lower-back pain (preoperative p = 0.026),
shoulder pain (preoperative p = 0.014), and painful bra
strap grooves (preoperative p = 0.0059). Analysis of the
symptomatic burden of macromastia on several quality-of-
life factors showed no signiﬁcant differences (p[0.05) in
eitherthepre-orthepostoperativesymptomscoresacrossall
groups in any of the categories assessed [23]. Again, other
statistical analyses, such as that of the study of Spector and
Karp [24], parallel this present study. On the other hand,
Elenieetal.[22]reportedthattheriskdifferences(RD)(95%
conﬁdence intervals) for eight signs and symptoms experi-
enced by the patient with SM (Table 1) were statistically
signiﬁcantforthereductionoreliminationpostoperativelyof
Table 2 Multiple regression analysis of symptomatic and psycho-
logical burden of patients
Beta Sig (p)
Physical sign/symptom
Headache 0.20 0.073
Neck pain 0.60 0.950
Shoulder pain 0.10 1.600
Upper/lower-back pain 2.23 0.0005*
Shoulder grooving 2.12 0.0041*
Pain/numbness in hands 4.01 0.222
Breast pain 0.35 0.116
Intertrigo 0.11 2.001
Psychological distress
Difﬁculty in participating in sports 0.30 0.47
Difﬁculty ﬁnding clothes to ﬁt 0.5 0.64
Teasing 2.4 0.01*
Poor self-image 2.7 0.021*
* Level of signiﬁcance is p\0.05
Table 3 Analysis of number of complaints reported by patients
(N = 63)
No. of complaints Beta p
One 0.9 0.099
Two 0.6 0.074
Three 0.3 0.897
[Three 0.1 2.069
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there was a signiﬁcant study design effect (p\0.01 for
analysis of variance test) for the RD for pre- and postoper-
ative shoulder grooving, with a higher RD.
Thus, from the statistical analysis of our data, compared
with others, it was deduced that for immediate and effective
intervention by the plastic surgeon when confronted with
deciding which severe SM patients to treat, the statistically
signiﬁcant symptoms (upper- and lower-back pain and
painfulbrastrapgrooves)andpsychologicaldistress(teasing
and poor self-image) should be taken into consideration,
especially in countries such as Ghana where there are only a
few specialized plastic surgeons. In other developing coun-
tries with a shortage of plastic surgeons, where there is no
form of health insurance to cover treatment of SM, the delay
situation will be worse than in Ghana where the issue of
ﬁnancing treatment does not contribute much to the delay in
seekingmedicalcareduetoNHIS.Thisguidelinecouldhelp
alleviate the burden of severe SM patients by aiding the
plastic surgeon in Ghana and other developing countries in
triaging SM patients by taking into consideration important
signs and symptoms proposed by this study.
Conclusion
Reduction mammaplasty offers substantial relief of SM and
resultsinsigniﬁcantimprovementinapatient’squalityoflife.
This study conclusively demonstrates that plastic surgeons in
developing countries, when confronted with numerous SM
patients in unbearable pain, should consider the important
signs and symptoms proposed by this study, such as upper-
and lower-back pain, painful bra strap grooves, teasing, and
poor self-image, before deciding who to treat.
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